L INTRODUCTION
For a period of some 20 years, commencing in 1962, certain U.S. Navy and commercial aircraft experienced infrequent fuel system problems in the Western Pacific area of operations.
It was subsequently demonstrated(1 -3 )* that the -problems were associated with the development of significant fuel peroxides which degraded elastomeric components in the systems. As a consequence of this identified problem area, the Navy has performed and sponsored work to obviate future difficulties with respect to peroxide attack of fuel system components. Such work has included the development of a technique to predict the peroxidation potential of a fuel, ( 4 ) and an evaluation of the effectiveness of approved JP-5 fuel antioxidants in preventing peroxide formation. (5) The work reported herein is essentially supplemental to the latter study.
Currently-approved antioxidants for use in JP-5 are of the hindered phenol
type. An evaluation of the effectiveness of the various compounds in this category, reported in Reference 5, showed that a totally hindered material, 2-6-di-tert-butyl-4-methylphenol (AO-B), was most effective in the suppression of hydroperoxide formation. In the final phase of that study, AO-B was evaluated in comparison with a partially hindered compound, 60 percent minimum 2-4-di-tert-butylphenol and 40
percent maximum mixture of tert-butylphenols (AO-D), after 8 weeks of fuel storage at 60°C. AO-B was superior to AO-D at both concentrations (8 and 24 ppm) investigated. In general, however, the study found that AO-B and AO-D were the most effective antioxidants of those types approved for use in JP-5 fuel.
The objective of the work reported herein was to determine whether the degraded AO-B and AO-D additives showed any tendency to promote elastomer attack as a consequence of antioxidant consumption in the process of inhibition.
Employing one stable and one unstable fuel (with respect to peroxidation tendency) with and without inhibitor, samples were prestressed at moderate temperature to ensure that significant additive reaction had occurred, at least for the unstable fuel.
Following this pretreatment, typical fuel system elastomer specimens were immersed in the fuel samples and stored at 43 0 C for periods ranging from 7 to 270 0 days. Elastomer properties were determined after storage.
• Superscript numbers in parenthesis refer to the List of References.
tA IL TEST FUELS

I
Two kerosene-type base fuels were used to investigate possible antioxidant/elastomer interactions. One was a straight-run fuel known to resist peroxide formation and one was a hydrocracked kerosene which had a tendency M toward peroxidation in the absence of an inhibitor. Prior to use, both base fuels were alumina treated to remove polar components and existent peroxides. Select fuel samples were then blended with antioxidants AO-B or AO-D at the maximum allowable concentration of 8.4 lb/ 1000 bbl (24 mg/L).
All fuel samples, save one, were prestressed at 430 or 60 0 C for several weeks to make certain that antioxidant consumption in the unstable fuel had occurred.
This was evidenced by peroxide buildup in the uninhibited, unstable fuel. The goal of the prestressing was to reach a peroxide value of 100 to 200 ppm for this sample.
After prestressing, the condition of the fuel samples was as follows: The peroxide content of Fuel 3 suggests substantial reaction of the antioxidants in the unstable Fuels 4 and 5. Fuel 6, which was not prestressed, was stored at 5'C during the pretreatment period.
As previously identified, the above antioxidant designations correspond to those used in Reference 5: 
IV. RESULTS AND DISCUSSION
In the subsequent discussion of results, it is emphasized that observations are subjectively derived relative to fuel, additive, or elastomer type. There are no established elastomer performance standards for the storage temperature or durations used in this study; thus, no pass/fail type criteria are applicable.
Peroxide Formation
To establish the extent of fuel peroxidation over the maximum storage period 2) indicated negligible peroxide levels and, thus, any reaction products formed by consumption of AO-B in Fuel 2 were probably minimal. Both the prestressed (3) and unstressed (6) samples of the unstable fuel without an antioxidant showed measurable peroxide increases after 270 days. As a consequence, any effect on elastomer integrity due to antioxidant reaction products should be evidenced by the two inhibited fuels (4 and 5).
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Results for O-Ring Materials
Ui
Elastomer property results for the four O-ring materials examined in the study are given in TABLES 2 to 5. Elongation and retained tensile strength results indicate no apparent trend with respect to fuel type except for Fuel 3, the uninhibited high-peroxide fuel. This sample consistently showed the lowest result for the low nitrile Buna-N material (TABLE 2) , and was exceptionally low for the 14-day storage period and fluorosilicone (TABLE 5) . The data are generally clustered according to elastomer type, with little variation between fuels. There is some indication that Fuels I and 2 with low nitrile Buna-N were somewhat higher in volume change-possibly due to the slightly higher aromatic content of the base fuel. Ultimate elongalion values were low relative to other material types. The data showed some decrease with storage time but indicated no trend with respect to fuel type. Tensile strength retention data showed some isolated cases of significant reduction, e.g., Fuel 2 at 7 days, but there was no consistent effect attributable to fuel type or storage time.
Results for Fuel Tank Sealant Materials
Data for the five fuel tank sealant elastomers are given in TABLES 7 through 11. Hardness and elongation results for these materials were generally unchanged throughout the storage period. Retained tensile strength and peel strength indicated some deterioration with storage time but no unique effect for fuel type. 
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